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Description 

The invention refers to a dispensing device, in 
particular for radionuclide generators. 

Nuclide generators are used for producing 
radionuclides. They are essentially composed of a 
generator column on the matrix of which a longer- 
lived initial stage of the desired radionuclide, the 
so-called parent nuclide, is fixed, of an eluant con- 
tainer, and of an eluate container. The single com- 
ponents are connected to each other via hollow 
needles. The short-lived radionuclide, the so-called 
daughter nuclide, is produced by the elution of the 
mother nuclide. 

In the nuclide generator disclosed in DE-U-77 
08 973, the eluate, which can be a physiological 
salt solution, in the eluant container, is suctioned 
through the generator column by means of the 
evacuated eluate container. Thus the amount of 
eluate obtained corresponds to the vacuum which 
prevails in the eluate container at the beginning of 
the process. The disadvantage of this arrangement 
is that it is not possible to exactly dispense the 
amount of eluate obtained. 

DE-A-22 36 565 discloses a device composed 
of a generator column, transporting means, an 
eluant container and an eluate container. This de- 
vice enables arbitrary transportation of any amount 
of eluate into the eluate container. In doing so, 
transport means - for example a hose pump whose 
pumping capacity, i.e. the amount of liquid per time 
unit, is known - are operated for a certain period of 
time according to the desired yield of eluate. The 
transport means and its control means necessary 
for this purpose are highly complex and thus ex- 
pensive, especially when used for precise measur- 
ing. 

US-A-3,774,035 describes a dispensing appa- 
ratus for radionuclide generators according to the 
preamble of claim 1. US-A-3,848,773 describes a 
device for dispensing a pre-measured amount of 
radioactive gas by shifting a needle relative to the 
sealed vial. 

In contrast to the prior art, the present inven- 
tion is based on the object of providing a simple 
dispensing system by means of which in particular 
the elution of a radionuclide generator column with 
variable, arbitrarily choosable volumes of the fluid 
is possible. 

This object is solved by the features of the 
claimed invention. 

The invention is based on the idea of limiting 
the amount of eluant available for the elution. It is 
thereby possible to precisely adjust the yield of 
eluate, in particular in a radionuclide generator in 
which elution is performed via a small, evacuated 
collecting bottle, i.e. the eluate container. 

According to a preferred embodiment of the 



invention, the device comprises a suction needle 
and an aeration needle arranged parallel thereto 
which both project into the eluant container. The 
eluant is suctioned through the generator column 

5 via the suction needle for instance by a vacuum 
prevailing in the eluate container. The amount of air 
or protective gas which corresponds to the suc- 
tioned amount of eluant is supplied to the eluant 
container via the aeration needle. 

w According to the preferred embodiment of the 
invention, the shifting device comprises a support 
and a slide element which is shiftably arranged 
thereto. While the slide element is attached to the 
receptacle, the support is firmly connected to the 

75 fixing device for the needles. 

In an advantageous embodiment of the inven- 
tion the eluant container is a small septum bottle 
with an opening occluded by a pierceable stopper 
made of elastic material. Thus, it is possible to 

20 advantageously pierce the stopper with the suction 
needle or the aeration needle through the stopper 
without the danger of any liquid leaking out. It is 
thus possible to arrange the small septum bottle so 
that its opening points downwards. 

25 According to a specific embodiment of the 
invention, the receptacle for the eluant container is 
a hollow cylinder having approximately the same 
length as the small septum bottle and whose cylin- 
drical interior space is essentially adapted to the 

30 external dimension of the small septum bottle. The 
preferred embodiment thereof is that the small 
septum bottle is arranged in the receptacle in such 
a way that it maintains its position during operation. 
The receptacle advantageously comprises an 

35 exterior casing, said casing serving as a slide ele- 
ment. This casing may be a sliding material, for 
instance rubber. 

According to a further embodiment of the in- 
vention, the support is integrally connected to a 

40 base plate and has the essential form of a hollow 
cylinder whose dimensions are chosen in such a 
way that the receptacle is shiftable within the sup- 
port. A screw connection or a slide-blocking casing 
of the receptacle or a lining of the cylindrical sup- 

45 port has the advantage that the receptacle can be 
shifted into any position within the support. In order 
to secure the relative position of the container and 
the support, a fixing screw may be provided in the 
support, said fixing screw being screwable radially 

so and inwards and pressing against the receptacle or 
the container. 

According to the invention, the base plate com- 
prises a recess near the cylinder axis of the sup- 
port, which recess receives the fixing device. 

55 Hereinafter the invention is explained in more 

detail by means of the Figures. 

FIG. 1 shows an embodiment of the dispensing 
device according to the invention, the elution vol- 
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ume being minimal. 

FIG. 2 shows the dispensing device according 
to Fig. 1, the elution volume being in the medium 
range. 

FIG. 3 shows the dispensing device according 
to Fig. 1 , the elution volume being maximal. 

The embodiment of the invention shown in the 
Figures comprises a small septum bottle 1 in a 
hollow-cylindrical receptacle 7, the opening 12 of 
which points downwards. The opening 12 of the 
small septum bottle 1 is occluded with a stopper 
13 made of pierceable, elastic material. A suction 
needle 4 and, if necessary, an aeration needle 6 
project through the stopper 13 essentially parallel 
to the longitudinal axis 5 of the small septum bottle 
or the hollow-cylindrical receptacle 7. The needles 
4 and 6 may be fixed at the base plate 14 by 
means of a fixing device 8, their tips 3 and 2 
pointing upwards. This can for instance be done by 
means of a stopper-like disk which is made of 
elastic material and inserted into the aperture of the 
base plate, the needles 4 and/or 6 being pierced 
through the disk 8. As an alternative the needles 
may be fixed to the disk by means of an adhesive; 
in this case the disk need not be made of a 
pierceable material, butr should be provided with 
holes for receiving the needles. As a third alter- 
native the holes of the disk may be provided with 
internal threads and the needles should at least 
partially be provided with an external thread so that 
the needles can be screwed into the holes of the 
disk. 

A hollow-cylindrical support 10 is concentrically 
arranged around the fixing device 8. The internal 
dimensions of said support essentially correspond 
to the external dimensions of the receptacle. The 
receptacle is arbitrarily shiftable within the support 
in frictional connection or in form closure and is 
fixable in any position by means of a cooperating 
internal and external thread at the support 10 and 
the receptacle 7 or a slide-blocking casing 9 which 
coats the external surface of the receptacle 7, or a 
fixing screw 17 screwable into the support casing. 
As can be taken from Figures 1 to 3, the receptacle 
7 and thus the small septum bottle 1 is arbitrarily 
adjustable between a lower end position (Fig. 1) 
and an upper end position (Fig. 3). When the 
adjustment is performed in the direction of the 
longitudinal axis of the needles, the tips 3, 2 of the 
needles 4, 6, respectively, project either to the 
bottom 11 of the small septum bottle 1 or only 
approximately to the opening 12 of the small sep- 
tum bottle 1 . Thus the piercing depth of the suction 
needle and the aeration needle 4, 6 into the small 
septum bottle is arbitrarily variable by means of 
this dispensing device. Since it is only possible to 
suction the solution over the tip of the needle, the 
volume of the eluant can be advantageously 



changed by altering the piercing depth. 

The piercing depth and the volume to be eluat- 
ed are just about reciprocally proportional to each 
other (if the cross-section of the small septum 

5 bottle is constant), as illustrated by the schematic 
Figures. When the piercing depth is great, only a 
small volume is suctioned via the suction needle 4 
and generator column (not shown) as well as the 
needle 16 into a small, evacuated collecting bottle 

w 15 (Fig. 1). If the dispensing device is fixed at a 
medium piercing depth, a correspondingly greater 
volume of the fluid is suctioned off (Fig. 2). The 
maximum elution volume is achieved at the mini- 
mum piercing depth (Fig. 3). 

75 The device according to the present invention 
has the advantage that only a specific amount of 
eluant is flushed through the generator column (not 
shown) between the small septum bottle and the 
small collecting bottle independent of the vacuum 

20 prevailing in the small, evacuated bottle 15 at the 
beginning of the process of elution. Preferably the 
amount of eluant is to be exactly adjusted by 
means of a scale provided at the receptacle. 

Apart from the described embodiment of the 

25 invention it is also possible to rigidly secure the 
small collecting bottle and to adjust the needles in 
their height, instead, so that the piercing depth can 
be varied. It is also possible to arrange the eluant 
container in an upright fashion, i.e. the opening of 

30 the container points upwards and the needles pro- 
ject into the eluant container from the top to the 
bottom. 

Although the invention has been described in 
detail in connection with an eluant container for 
35 radionuclide generators, it is also possible to use 
the invention in any kind of dispensed evacuatable 
containers in addition to this preferred application. 



40 



Claims 



1. A dispensing apparatus for radionuclide gener- 
ators comprising: 

a) an eluant container (1 ); 

b) at least one hollow needle (4, 6) sealingly 
45 and shiftably attached to the container (1 ), a 

tip of said needle projecting into said con- 
tainer (1); and 

c) means for arbitrarily fixing and shifting 
the at least one needle (4, 6) relative to the 

so container (1) whereby the projection of the 

tip of the at least one needle into the con- 
tainer (1) can be changed; 

d) a receptacle (7) adapted to the form of 
said container (1) and disposed to receive 

55 said container (1); and 

e) a fixing device (8)which holds the at least 
one needle (4, 6) at a distance from its tip 
(3; 2); 
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characterized by 

f) shifting means (9, 10) for allowing the 
fixing device (8) and receptacle (7) to be 
moved relative to each other along the lon- 
gitudinal axis of the at least one needle 
between an upper and lower end position 
such that the tip of the at least one needle 
projects into the container (1) approximately 
to the bottom of the container in the lower 
end position and approximately to the op- 
posite end of the container in the upper end 
position. 

2. The apparatus of Claim 1 wherein said at least 
one needle further comprises a suction needle 
(4) and an aeration needle (6). 

3. The apparatus of Claim 1 or 2 wherein said 
shifting means further comprises: 

a support (10) for the receptacle (7); and 
a slide element (9) shiftably arranged with 

respect to the support and attached to the 

receptacle (7). 

4. The apparatus of any of Claims 1 to 3 wherein 
said container comprises a small septum bottle 
(1) having a pierceable stopper (13) of elastic 
material which occludes a small opening (12) 
of the bottle (1). 

5. The apparatus of Claim 4 wherein said recep- 
tacle (7) comprises a hollow cylinder having 
approximately the same length as the small 
septum bottle (1) and whose cylindrical interior 
space is adapted to the external dimension of 
the small septum bottle (1). 

6. The apparatus of Claim 5 wherein said slide 
element (9) comprises a casing at the exterior 
of said hollow cylinder. 

7. The apparatus of Claim 6 wherein said appara- 
tus further comprises a base plate (14) and 
said support is integrally connected to said 
base plate (14), said support comprising a 
second hollow cylinder whose length approxi- 
mately corresponds to the length of the recep- 
tacle (7) and whose internal cross-section ap- 
proximately corresponds to the external cross- 
section of the casing (9) of the receptacle (7). 

8. The apparatus of Claim 7 wherein the recepta- 
cle (7) is shiftably disposed within the support 
(10). 

9. The apparatus of Claim 7 or 8 wherein the 
base plate (14) comprises a recess near the 
cyldindrical axis of the support (10), which 



recess receives the fixing device (8). 

Revendications 

5 1. Appareil distributeur pour g6n6rateurs de ra- 
dionuclides, comprenant : 

a) un recipient k eiuant (1) ; 

b) au moins une aiguille creuse (4, 6) fix£e 
de manfere etanche et deplaQable au r6ci- 

10 pient (1), une pointe de ladite aiguille faisant 

saillie dans ledit recipient (1) ; et 

c) un moyen permettant de fixer arbitraire- 
ment et de d£placer au moins une aiguille 
(4, 6) par rapport au recipient (1) de manfe- 

75 re k pouvoir modifier la longueur d'enfonce- 

ment de la pointe d'au moins une aiguille 
dans le recipient (1 ) ; 

d) un receptacle (7) adapts k la forme dudit 
recipient (1) et dispose de fagon k recevoir 

20 ledit recipient (1) ; et 

e) un dispositif de fixation (8) qui maintient 
au moins une aiguille (4, 6) a une certaine 
distance de sa pointe (3 ; 2); 

caract£ris6 par 

25 f) un moyen de deplacement (9, 10) per- 

mettant au dispositif de fixation (8) et au 
receptacle (7) de se d^placer Tun par rap- 
port k I'autre le long de I'axe longitudinal 
d'au moins une aiguille, entre une position 

30 extreme haute et une position extreme bas- 

se telles que la pointe d'au moins une ai- 
guille fait saillie dans le recipient (1) k peu 
prfcs jusqu'au fond du recipient dans la po- 
sition extreme basse et k peu pr6s jusqu'S 

35 I'extrgmite oppos^e du recipient dans la po- 

sition extreme haute. 

2. Appareil selon la revendication 1, dans lequel 
au moins une aiguille comprend en outre une 

40 aiguille d'aspiration (4) et une aiguille dera- 

tion (6). 

3. Appareil selon la revendication 1 ou 2, dans 
lequel ledit moyen de deplacement comprend 

45 en outre : 

un support (10) pour le receptacle (7) ; et 
un element coulissant (9) dispose de fagon 

k pouvoir se deplacer par rapport au support 

et fixe au receptacle (7). 

50 

4. Appareil selon I'une quelconque des revendi- 
cations 1 k 3, dans lequel ledit recipient com- 
prend une petite bouteille k diaphragme (1) 
comportant un bouchon transpergable (13) en 

55 materiau eiastique qui bouche une petite ou- 

verture (12) de la bouteille (1). 

5. Appareil selon la revendication 4, dans lequel 
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ledit receptacle (7) comprend un cylindre 
creux ayant k peu prfes la meme longueur que 
la petite bouteille k diaphragme (1), et dont 
I'espace intSrieur cylindrique est adapts k la 
dimension externe de la petite bouteille k 
diaphragme (1). 

6. Appareil selon la revendication 5, dans lequel 
ledit Pigment coulissant (9) comprend un boT- 
tier k Texterieur dudit cylindre creux. 

7. Appareil selon la revendication 6, comprenant 
en outre une plaque de base (14) et dans 
lequel ledit support fait corps avec ladite pla- 
que de base (14), ledit support comprenant un 
second cylindre creux dont la longueur corres- 
pond a peu pres a la longueur du receptacle 
(7) et dont la section droite interne correspond 
a peu pres k la section droite externe du 
bottier (9) du receptacle (7). 

8. Appareil selon la revendication 7, dans lequel 
le receptacle (7) est dispose de fagon & pou- 
voir se deplacer k I'interieur du support (10). 

9. Appareil selon la revendication 7 ou 8, dans 
lequel la plaque de base (14) comprend un 
evidement k proximite de I'axe cylindrique du 
support (10), evidement qui regoit le dispositif 
de fixation (8). 

PatentansprUche 

1. Abgabevorrichtung fur Radionuklidgeneratoren 
mit: 

a) einem Elutionsmittelbehalter (1); 

b) wenigstens einer mit ihrer Spitze in den 
Behalter (1) hineinragenden Kanule (4, 6), 
die dicht und verschiebbar an dem Behalter 
(1) befestigt ist; und 

c) einer Einrichtung zum beliebigen Fixieren 
und Verschieben der wenigstens einen Ka- 
nule (4, 6) relativ zu dem Behalter (1), wo- 
bei das Hineinragen der Spitze der wenig- 
stens einen KanUle in den Behalter (1) ver- 
andert werden kann; 

d) einer Aufnahmeeinrichtung (7), die der 
Form des Behalters (1) angepaflt und zur 
Aufnahme des Behalters (1) angeordnet ist; 
und 

e) einer Halteeinrichtung (8), die die wenig- 
stens eine KanUle (4, 6) an einer von deren 
Spitze (3; 2) beabstandeten Stelle festhalt; 
gekennzeichnet durch 

f) eine Verstelleinrichtung (9, 10), mit der 
die Aufnahmeeinrichtung (7) und die Haltee- 
inrichtung (8) relativ zueinander langs der 
Langsachse der wenigstens einen Kanule 



zwischen einer oberen und unteren Endpo- 
sition so bewegt werden kann, daJ5 die Spit- 
ze der wenigstens einen Kanule in den Be- 
halter (1) ragt, und zwar in der unteren 
5 Endstellung bis etwa zum Boden des Behal- 

ters und in der oberen Endstellung bis etwa 
zum anderen Ende des Behalters (1). 

2. Vorrichtung nach Anspruch 1 , wobei die wenig- 
70 stens eine KanUle ferner eine AnsaugkanUle (4) 

und eine BeliiftungskanUle (6) aufweist. 

3. Vorrichtung nach Anspruch 1 oder 2 f wobei die 
Verstelleinrichtung ferner aufweist: 

75 einen Stander (10) fur die Aufnahmeeinrich- 

tung (7) und 

ein Stellelement (9), das gegen den Stander 
verschiebbar angeordnet und an der Aufnah- 
meeinrichtung (7) befestigt ist. 

20 

4. Vorrichtung nach einem der AnsprUche 1 bis 
3, wobei der Behalter ein Septumfiaschchen 
(1) mit einem durchstechbaren Stopsel (13) 
aus elastischem Material, das eine kleine 6ff- 

25 nung (12) des Fiaschchens (1) verschlieCt, auf- 

weist. 

5. Vorrichtung nach Anspruch 4, wobei die Auf- 
nahmeeinrichtung im wesentlichen ein Hohlzy- 

30 linder mit etwa der gleichen Lange wie das 
Septumfiaschchen (1) ist und dessen zylindri- 
scher Innenraum den Au/3enabmessungen des 
Septumflaschchens (1) angepaflt ist. 

35 6. Vorrichtung nach Anspruch 5, wobei das Stell- 
element (9) ein Gehause an der Au/tenseite 
des Hohlzylinders aufweist. 

7. Vorrichtung nach Anspruch 6, wobei ferner 
40 eine Grundplatte (14) vorgesehen ist und der 

Stander einstOckig mit der Grundplatte (14) 
verbunden ist, wobei der Stander einen zwei- 
ten Kohlzylinder aufweist, dessen Lange etwa 
der Lange der Aufnahmeeinrichtung (7) und 
45 dessen Innenquerschnitt etwa dem Au/tenquer- 

schnitt der Ummantelung (9) der Aufnahmeein- 
richtung (7) entspricht. 

8. Vorrichtung nach Anspruch 7, wobei die Auf- 
50 nahmeeinrichtung (7) innerhalb des Standers 

(10) verschiebbar angeordnet ist. 

9. Vorrichtung nach Anspruch 7 oder 8, wobei die 
Grundplatte (14) etwa im Bereich der Zylinder- 

55 achse des Standers (10) eine Ausnehmung 

aufweist, die die Halteeinrichtung (8) aufnimmt. 
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